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Behavioral Interventions in Six Dimensions of Wellness That
Protect the Cognitive Health of Community-Dwelling Older
Adults: A Systematic Review
Kelley A. Strout, PhD, RN,* Daniel J. David, RN, MSN,† Elizabeth J. Dyer, MLIS,‡
Roberta C. Gray, MLS,‡ Regula H. Robnett, PhD,§ and Elizabeth P. Howard, PhD¶1
OBJECTIVES: To systematically identify, appraise, and
summarize research on the effects of behavioral interven-
tions to prevent cognitive decline in community-dwelling
older adults using a holistic wellness framework.
DESIGN: Systematic review of randomized controlled tri-
als that tested the effectiveness of behavioral interventions
within each of the six dimensions of wellness: occupa-
tional, social, intellectual, physical, emotional and spiri-
tual. Databases searched included PubMed MEDLINE,
EMBASE, CENTRAL, PsycINFO, CINAHL, ALOIS, and
The Grey Literature Report through July 1, 2014.
SETTING: Community.
PARTICIPANTS: Individuals aged 60 and older (N =
6,254).
MEASUREMENTS: Consolidated Standards of Reporting
Trials Checklist.
RESULTS: Eighteen studies met the inclusion criteria.
Interventions in the physical dimension of wellness were
most common (11 studies); interventions in the spiritual
dimension were least common (0 studies). Fifty-nine differ-
ent measures were used to measure multiple cognitive
domains, with memory being the most commonly mea-
sured (17 studies) and language being the least commonly
measured (5 studies). Fifty percent of the interventions
examined in the 18 studies demonstrated statistically sig-
nificant outcomes on at least one cognitive measure. Inter-
ventions in the intellectual dimension that examined
cognitively stimulating activities using pen and paper or a
computer represented the greatest percentage of statisti-
cally significant outcomes.
CONCLUSION: Intellectual and physical interventions
were most studied, with varied results. Future research is
needed using more-consistent methods to measure cogni-
tion. Researchers should include the National Institutes of
Health Toolbox Cognition Battery among measurement
tools to facilitate effective data harmonization, pooling,
and comparison. J Am Geriatr Soc 2016.
Key words: cognition; memory; aging; independent
living; NIH Toolbox
Maintaining cognitive health and preventing age-related cognitive decline in older adults is a public
health priority.1,2 Older adults want to preserve their cog-
nitive abilities as they age; losing cognitive abilities is
among the most feared consequences of aging.3–5 Risk of
cognitive decline increases significantly with age.6 Adults
in their 90s are 75% more likely to demonstrate symptoms
of decline than those in their 70s,6 although cognitive
decline is not a direct consequence of aging.1 To support
older adults’ ability to protect their cognitive health, provi-
ders need to increase their awareness and use of behavioral
interventions that demonstrate effectiveness.2 One specific
cognitive intervention may not work for all adults.7,8 A cli-
ent-centered holistic approach to address the cognitive
health needs of aging adults will lead to stronger protec-
tion for the older adult population.7,8
Wellness is a holistic and multidimensional state of
being that guides one to achieve one’s full potential.9 Well-
ness behaviors within six dimensions of wellness are asso-
ciated with cognitive health protection as adults age.7,8
Healthcare providers need evidence-based recommenda-
tions for specific interventions within each dimension of
wellness that demonstrate effective cognitive health protec-
tion for aging adults within each dimension of wellness.
The wellness framework complements a shared decision-
making philosophy, through which older adults may select
evidence-based interventions based on their preferences,
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values, and motivations. Health behaviors based on a
shared-decision making framework increases engagement,
confidence, and adherence to evidence-based treatment
options.10 Therefore, it is critical that providers have
knowledge of a holistic range of effective behavioral inter-
ventions to protect cognitive health as adults age. This
study was a systematic review of cognitive health behav-
ioral interventions within six dimensions of wellness.
The Six Dimensions of Wellness9 guided this review.
According to the book, wellness is multidimensional.9 The
integration of six dimensions completes a person. Any
dimension can influence each of the other dimensions. For
example, if someone demonstrates a low degree of physical
wellness, this may negatively influence his or her social
wellness. If someone demonstrates a high degree of emo-
tional wellness, this may positively influence his or her
occupational wellness. This framework provides an oppor-
tunity to offer multiple cognitive health intervention
options within the dimension(s) in which the person is
most motivated and interested and, consequently, most
ready to embrace. The theoretical definitions for each
dimension are listed in Table 1.
METHODS
This was a systematic review of the literature on the inter-
ventions within six dimensions of wellness that protect
cognition as adults age. The review protocol was registered
on PROSPERO (CRD42014006654)11 and conducted in
concordance with PRISMA guidelines.12,13 The research
question was: Do community-dwelling older adults aged
60 and older who participate in interventions within the
six dimensions of wellness (intellectual, spiritual, emo-
tional, physical, social, occupational) demonstrate less cog-
nitive decline than those who do not participate in these
interventions?
Data Sources
Electronic literature searches to locate randomized con-
trolled trials (RCTs) on community-dwelling older adults
(≥60) who participated in cognitive decline interventions
within the Six Dimensions of Wellness were performed in
PubMed MEDLINE (1947-), EMBASE (1980-), CEN-
TRAL (1966-), CINAHL (1937-), PsycINFO (1887-),
ALOIS (1982-), and The (NYAM) Grey Literature Report
(1999-). All seven databases were accessed in July 2014.
Medical Subject Headings (MeSH), subheadings, filters,
keyword search terms, and truncated vocabulary were
used in the MEDLINE search (Appendix S1). Controlled
vocabularies, filters, keywords, and truncated vocabularies
were used in the search strategies for EMBASE, CEN-
TRAL, CINAHL, PsycINFO, ALOIS and The (NYAM)
Grey Literature Report. (Search strategies are available
upon request.) A selection of retrieved articles was also
manually searched.
Study Selection
The systematic search followed the inclusion criteria listed
in Table 2. The dependent variable of interest was cogni-
tion. Cognitive health, as defined by the National Institutes
of Health (NIH) Cognitive and Emotional Health Project
guided this review: “Cognitive health, as it pertains to the
older adult, should not be defined by the presence or
absence of disease, but rather the development and preser-
vation of a multidimensional cognitive structure that allows
an older adult to maintain social connectedness, experience
a sense of purpose, function independently, permit func-
tional recovery from illness or injury, and cope with resid-
ual functional deficits.”14 The dependent variable criteria
did not include specific cognitive disease states but rather
studies that measured at least three of the six cognitive
Table 1. Theoretical Definitions for Six Dimensions of
Wellness
Dimension
of Wellness Definition
Social Ability to form and maintain positive personal and
community relationships
Intellectual Commitment to lifelong learning through continuous
acquisition of skills and knowledge
Physical Commitment to self-care through regular participation
in physical activity and healthy eating
Emotional Ability to acknowledge personal responsibility for life
decisions and their outcomes with emotional stability
and positively
Spiritual Having purpose in life and a value system
Occupational Ability to contribute unique skills to personally
meaningful and rewarding paid or unpaid work
Adapted from.9
Table 2. Inclusion Criteria
Inclusion
Category Criteria for Inclusion
Design Randomized controlled trial
Sample Interventions involving community-dwelling men
or women aged 60 and older
Instrumentation
or measurement
Must include measurements from at least three
of the following cognitive domains: executive
function, attention, episodic memory, language,
processing speed, working memory
Outcome
comparison variable
Control group
Interventions Must include at least one behavioral intervention
from one or more dimension of wellness:
Occupational: volunteering, work or career
Social: social engagement in groups (e.g.,
movies, concerts, activities), support groups
(e.g., reminiscing about life), pets
Intellectual: computerized games, crossword
puzzles, education courses, reading, musical
instruments, arts and crafts, cooking, writing
Physical: physical activity (walking, running,
gardening, yoga, Pilates, weight training, video
fitness, group fitness, diet)
Emotional: stress reduction interventions (e.g.
meditation, yoga, positive affirmations, stress
education classes)
Spiritual: religious activity involvement (e.g.
attending church, prayer, Bible study), spiritual
activities (e.g., Reiki)
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subdomains included in the NIH Toolbox for the Assess-
ment of Neurological and Behavioral Function, Cognitive
Battery (NIHTB-CB),15,16 which a team of cognitive scien-
tists developed based on results of an intensive systematic
review of methods to measure cognition. The toolbox is a
valid, reliable multidimensional cognitive measurement that
is freely available and applicable to participants aged 3 to
85. The toolbox provides a consistent measure of cognition
that facilitates pooling cognitive outcome data to compare
cognitive risk factors and interventions.
Because the toolbox was recently developed, it was
hypothesized that the number of published studies using it
as the primary cognitive measurement or as a supplemen-
tal measurement would be minimal. Therefore, the cogni-
tive domains measured in the toolbox were used as a
guide for inclusion criteria in this review to assure that
included studies were measuring cognition using a multidi-
mensional approach. The six domains were executive func-
tion, attention, episodic memory, language, processing
speed, and working memory. Memory is a cognitive con-
struct that can be described globally or with specific com-
ponents of working and episodic memory. Although
measurement of working and episodic components pro-
vides a more-accurate assessment of how wellness inter-
ventions may influence cognition, many authors failed to
make this distinction. Broad measures of memory were
often used without specific mention of episodic or working
memory components. Because memory was inconsistently
defined throughout the articles included in this review,
articles that measured memory as a global measure were
included.15 The independent variables included interven-
tions from each of the Six Dimensions of Wellness.9
Data Abstraction and Analysis
After removal of duplicates, the first selection of studies
was based on article title and abstract. Two researchers
(KAS, DJD) independently adhered to the inclusion criteria
to examine articles to select for full review. Disagreements
about articles to include were resolved by consultation
with a third reviewer (EPH, RHR). Articles selected for
full review underwent quality screening according to the
CONSORT checklist for RCTs.17,18 Data from selected
articles were extracted to examine quality of the title and
abstract, introduction, methods, results, and discussion. If
the article contained half of the required items that the
CONSORT checklist identified, the reviewer gave the arti-
cle a full point for the item. Research studies earning
scores of 30 to 35 were defined as high quality, 24 to 29
as moderate quality, 18 to 23 as low quality, and less than
18 as poor quality. One reviewer screened all of the arti-
cles for quality, and a second reviewer screened half of
them, and then scores were compared. Disagreements
between raters were discussed until agreement was
reached; a third rater was consulted when needed.
RESULTS
Search Results
Three thousand eight hundred twelve articles were identi-
fied, 3,582 of which were excluded after a title review.
The remaining 230 were reviewed in abstract form, 52 of
which were retrieved in full text. Three articles were added
from the authors’ knowledge of the literature. Two investi-
gators independently reviewed 55 articles to determine
whether they met the established inclusion criteria. Con-
sensus was achieved, and 18 articles qualified for full qual-
ity review (Figure 1).
Cognitive Interventions within Dimensions of Wellness
The results of the 18 studies that examined the effect of
behavioral wellness interventions on cognition in older
adults are listed in Table 3. Within the 18 studies,19–36 the
interventions targeted two main dimensions of wellness—
intellectual and physical—but within these main dimen-
sions, some interventions influenced multiple dimensions.
Seven studies were coded as influencing multiple dimen-
sions of wellness.20,23,26,28–31 For example, interventions
that were conducted in groups were also coded as influenc-
ing social dimensions of wellness. Three studies targeted
the emotional dimension of wellness,28–30 one explicitly
targeted social,30 one targeted occupational,23 and no
studies targeted the spiritual dimension of wellness.
Methods to Measure Cognition
In the 18 studies that met the inclusion criteria for this
review,19–36 59 different instruments were used to measure
multiple cognitive domains. Table 4 shows the cognitive
measures according to cognitive domain measured. This
summary includes subscales, alternate forms, and alternate
language versions of measurement tools. The most com-
mon cognitive domain measured in the studies was mem-
ory,19–36 followed by processing speed,19–23,25–27,32–36
executive function,19,20,22–25,27,28,30–32,34,35 attention,21,24–
30,32–34 and language.25,27–29,36 Many authors did not pro-
vide the theoretical or operational definitions for subdo-
mains but focused on cognition globally using a variety of
subconstructs and instruments. A variety of measurements
were used to create composite scores for cognition.
Tables 3 and 4 provide a breakdown of the specific cogni-
tive measurements and targeted cognitive domains. When
researchers did not clearly link theoretical and operational
definitions for cognitive constructs and instruments, the
psychometric properties of the instrument were consulted
to identify the specific intended cognitive domain. Sixty-six
percent of the studies did not explicitly define the subcon-
structs of memory; when they did, they are identified in
Table 3. Five studies22,28,30,31,36 specifically measured
working memory, and three studies24,30,31 specifically mea-
sured episodic memory. Because memory was the most
inconsistently defined, Table 3 labels memory subsets
when researchers explicitly defined them. There was a
notable inconsistency between conceptual and operational
definitions of cognitive domains across studies. For exam-
ple, one study22 aimed to measure visual scanning and
visual motor speed using the Trail Making Test Part A
(TMT-A) and executive function using the Trail Making
Part B (TMT-B), whereas another20 aimed to measure
executive function and “mental flexibility” using the
TMT-A and TMT-B. The specific measures along with the
targeted domains for each study are listed in Table 3.
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None of the studies included in this review used the
NIHTB-CB as a cognitive measure.
Intervention Details
Thirteen studies (72%) tested an intervention that lasted
12 weeks or longer.20,22–30,32,34,35 Five studies (28%)
tested an intervention that lasted fewer than 12
weeks.19,21,31,33,36 Interventions that lasted 12 weeks or
longer resulted in a greater percentage of statistically sig-
nificant cognitive outcomes (38%)22,24,25,28 than those that
lasted fewer than 12 weeks (20%).19 Interventions con-
ducted in groups were most common (72%)19,20,24–31,34,35;
five studies examined interventions that each older adult
conducted independently.21,22,32,33,36 Brain exercises were
the most commonly examined intervention within the
intellectual dimension (70%)19–21,25,32,33,36; three of these
studies examined the effects of brain exercises using a
pen-and-paper format,19,20,25 and four studies examined
computerized brain exercises.21,32,33,36 Other intellectual
interventions included piano, theater class, and volunteer-
ing.22,23,31 Walking was the most common intervention
examined in the physical dimension of wellness
(40%),27,29,34,35 followed by tai chi.28,30 General aerobic
exercise and resistance training were each examined in
two studies,20,24 and one study examined the effect of a
class on the benefits of lifestyle changes.26 The intervention
details are listed in Table 3.
Interventions Demonstrating Improvement in Cognitive
Outcomes
Half of the interventions examined in this review
demonstrated statistically significant outcomes in at least
one cognitive measure.19,22,24,25,28–30,33,36 Interventions in
the intellectual dimension of wellness demonstrated the
largest percentage of statistically significant outcomes;
50% of intellectual interventions demonstrated statisti-
cally significant improvement in at least one cognitive
domain.19,22,25,33,36 Four studies demonstrated that cog-
nitively stimulating activities significantly improved cogni-
tion.19,25,33,36 One study found that 30 minutes of piano
instruction for participants without previous experience
with the piano and 3 hours of independent practice resulted
3,812 articles identified 
from database searches
230 abstracts received
3,582 articles excluded 
through title review
52 full-text articles retrieved 
178 articles excluded
• (106) <3 cognitive outcome measures
• (28) did not meet intervention inclusion 
criteria
• (28) not randomized controlled trial
• (12) did not meet age inclusion criteria
• (4) duplicate records
18 studies included
37 articles excluded
• (22) <3 cognitive outcome measures
• (10) not randomized controlled trial
• (2) did not meet age inclusion criteria
• (3) not research
•
3 articles added 
from authors’ 
knowledge of the 
literature
Figure 1. A flowchart summarizing the article selection process.
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Table 4. Instruments Used to Measure Executive Function, Attention, Memory, Language, and Processing Speed
Instrument
Executive
Function Attention Memory Language Processing Speed
Alzheimer’s Disease Assessment
Scale—Cognitive Subscale
Lam28 Lam28 Lam28 Lam28
A Quick Test of Cognitive Speed Ijuin27 Ijuin27
Auditory Verbal Learning Test Van Uffelen34
Bell Cancellation Test Mortimer30 Mortimer30 Mortimer30
Chinese Auditory Verbal Learning Test Mortimer30
Clock Drawing Test Mortimer30
Consortium to Establish a Registry for
Alzheimer’s Disease Word List
Procedure
Clark26
Concept Shifting Test Slegers32
Cogstate Battery Bozoki21 Bozoki21 Bozoki21
Category Verbal Fluency Test Lam28 Mortimer30 Lam28
Color Word Stroop Test Cheng25 Cheng25
Delayed Word List Recall Noice31
DS Ijuin27 Lam,28 Noice31 Ijuin27
Delay Recall Lam28
Digit Symbol Substitution Test Maki29 Williamson35 Barnes,20 Clark,26
Van Uffelen,34
Williamson35
East Boston Memory Test Noice31
Eriksen Flanker Task Barnes20
Everyday Problems Test Ball19
Exercise Performance Smith,33 Zelinski36
Hopkins Verbal Learning Test Ball19
Letter Digit Substitution Test Slegers32
Letter Series Ball19
Letter Sets Ball19
Memory Controllability Inventory Noice31
Motor Choice Reaction Time Slegers32
Modified Stroop Test Williamson35 Williamson35
Observed Tasks of Daily Living Ball19
Problem Solving (Means-End-
Problem-Solving Procedure)
Noice31
Rey Auditory Verbal Learning Test Ball,19 Barnes,20
Smith,33
Williamson,35
Zelinski36
RBANS Smith,33 Zelinski36 Smith,33 Zelinksi36 Zelinski36
RBANS (Form A) Cheng25 Cheng25 Cheng25
Rivermead Behavioral Memory Test Ball,19 Smith,33
Zelinski36
Rey-Osterrieth Complex Figure Carlson,23
Mortimer30
Mortimer30 Carlson,23
Cassilhas,24
Mortimer30
SCWT Slegers32
Abridged SCWT Van Uffelen34
Stroop Test Mortimer30 Mortimer30
Story Recall Task (East Boston
Memory Test)
Noice31
5-Cog Ijuin,27 Maki29 Ijuin,27 Maki29 Ijuin,27 Maki29 Ijuin,27 Maki29
TMT Mortimer30 Ijuin27 Ijuin27
TMT—Chinese Version Lam28 Lam28
TMT—Japanese Version Maki29
TMT A Bugos,22 Carlson23
TMT A and B Barnes20 Barnes,20 Cheng25
TMT B Bugos,22 Carlson23
Toulouse-Pieron Concentration Test Cassilhas24
Useful Field of View Ball,19 Barnes20
Verbal Fluency Test Van Uffelen34
(Continued)
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in significant improvement in memory, attention, and execu-
tive function after 6 months for those in the intervention
group.22
Interventions in the physical dimension of wellness
resulted in the second largest percentage of statistically sig-
nificant outcomes; 40% of physical interventions led to
significant improvement in at least one cognitive
domain.24,28–30 Two studies demonstrated significant
improvement in at least one cognitive domain after a tai
chi intervention,28,30 one study after resistance training,24
and one study after a walking intervention.29 Two studies
(40% of studies reviewed) that examined the effect of an
intervention in the emotional dimension of wellness
demonstrated statistical significance,28,29 although both of
the interventions also influenced the social and physical
dimensions of wellness. None of the studies that exclu-
sively examined the cognitive effects of interventions in the
emotional, social, or occupational dimensions of wellness
demonstrated statistical significance.
Research Quality Review
Eight studies (44%) were of the highest quality (30–35
points) based on the CONSORT checklist,19,20,25,26,30,33,35,36
four studies (27%) were of moderate quality (24–29
points),23,28,29,34 five studies (27%) were low quality (18–23
points),21,22,24,31,32 and one study (5%) was of poor quality
(<18 points).27
DISCUSSION
The aim of this review was to examine the effectiveness of
cognitive health behavioral interventions within Six
Dimensions of Wellness. Behavioral interventions have
been designed to address cognitive decline in older adults.
Intellectual and physical wellness behavioral interventions
were most frequently researched to address cognition in
older adults, although half of these interventions did not
demonstrate statistically significant improvements in at
least one cognitive domain.20,21,23,31,32 The most common
interventions in the intellectual dimension involved brain
exercises. In the physical dimension walking programs
were the most frequently evaluated form of physical activ-
ity. Interventions in the intellectual and physical dimen-
sions of wellness resulted in more statistically significant
improvements in at least one cognitive domain than inter-
ventions in the social, emotional, spiritual, and occupa-
tional dimensions of wellness.
Gaps in the Literature
The most prominent gap in the literature is the variation
in cognitive measures. This review identified 59 different
cognitive measures throughout the 18 studies,19–36 which
creates challenges when trying to compare the effectiveness
of interventions on cognitive outcomes. Science addressing
cognition in older adults should focus on standardizing
cognitive measures.14 The NIHTB-CB provides royalty-free
use of a valid, reliable, multidimensional cognitive measure
for individuals aged 3 to 85.16 Scientific evaluations of
cognitive interventions need to measure cognition using
standardized tools to increase the ability to pool data and
compare outcomes. Scientists should consider including the
NIHTB-CB as the exclusive or complementary battery for
cognitive measurement.
Correlational cohort studies have demonstrated that
behaviors in all six dimensions of wellness are significantly
associated with maintaining cognition as adults age,7 but
high-quality studies using a randomized controlled design
to examine the effectiveness of behavioral interventions in
these dimensions of wellness are limited. Interventions
such as aromatherapy, meditation, music therapy, theater,
voice, and massage may influence spiritual and emotional
dimensions of wellness and therefore may also be associ-
ated with better or maintained cognition in older
adults.37,38 More RCTs that measure cognition in multiple
Table 4 (Contd.)
Instrument
Executive
Function Attention Memory Language Processing Speed
Visual Reasoning Test (World Health
Organization Neuropsychological
Battery of Cognitive Assessment
Instruments)
Cheng25
Visual Search Task Clark26
Verbal Memory Learning Test Slegers32
WAIS-III Cassilhas24 Ijuin27 Bugos,22 Cassilhas24 Ijuin27 Ijuin27
WAIS-III DS Ijuin27
WAIS-R Mortimer30
WAIS-R DS Mortimer30
Word List Recall Noice31
Word series Ball19
WMS Smith33
WMS-R Cassilas,24 Ijuin,27
Zelinski36
Yamaguchi-Kanji Symbol Substitution
Test
Maki29
SCWT = Stroop Color Word Test; WAIS = Wechsler Adult Intelligence Scale; DS = Digit Span; WMS = Wechsler Memory Scale; WMS-R = Wechsler
Memory Scale Revised.
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domains are needed in these less-researched dimensions.
Scientists should consider expanding their development
and assessment of interventions beyond physical and intel-
lectual. Social engagement is another emerging area of
research that suggests positive effects on cognition.2 Ethi-
cal considerations may limit the ability to examine the
effectiveness of wellness-associated behavioral interven-
tions. For example, engagement in wellness behaviors such
as physical activity, healthy eating, and smoking cessation
can facilitate chronic disease prevention,39 and withhold-
ing known wellness behaviors from older adults in a ran-
domized controlled trial to examine the benefits of these
activities on cognition may increase their risk of develop-
ing other chronic diseases.
More research on the functional transferability of
interventions is needed. The overall goal of cognitive inter-
ventions is to maintain older adults’ ability to remain func-
tionally independent, but only two studies that met the
established inclusion criteria for this review also measured
the effect of cognitive interventions on cognitive func-
tion.19,35 Based on the studies included in this review, even
if an intervention significantly influences memory or execu-
tive function, it is unknown whether and how the effects
transfer to functional performance and independence in
daily activities. The results of these findings suggest the
importance of examining the interconnected effects of the
cognitive domains; there may be combinations of interven-
tions that work in synergy to maintain and affect func-
tion.25 Perhaps providers could identify poorly performing
cognitive domains and target interventions accordingly.
The sustainability of intervention effects must also be
examined in future research. Even if an intervention suc-
cessfully improves, or maintains, cognition, it is unknown
how long the effects will benefit the older adult or if boos-
ter sessions will be needed. Recent investigations found
that older adults who received cognitive training in reason-
ing and speed of processing demonstrated significant
improvement in the trained areas that were maintained
over 10 years.40 Older adults who received memory train-
ing initially experienced significant memory improvement,
but the outcomes were not maintained after 10 years,
although all adults who received cognitive training self-
reported significantly less difficulty with activities of daily
living than those who did not receive the cognitive train-
ing.40 The results of this seminal longitudinal study on the
sustainability of behavioral interventions over time high-
light the need for more research on optimal dosing and
targeting of specific cognitive interventions and how these
variables influence daily function.
The timing of interventions should be examined in
future research. As adults’ age, their risk of cognitive
decline increases.6 Only one study included in this review
considered age stratification at baseline; it compared the
sample age stratification at baseline with that of the gen-
eral population, but the effect of the intervention was not
compared in specific age groups (65–74, 75–84, ≥85).19
None of the studies in this review examined the effect of
age stratification on intervention effects. Identifying the
optimal age(s) at which to promote interventions designed
to protect cognition should be explored. RCTs included in
this review were designed with at least one control group
and included adults aged 60 and older; methods were
applied at baseline to maintain consistently between
groups, but understanding the age ranges in which cogni-
tive interventions are most influential, which could be dec-
ades earlier than currently studied, will ensure the
efficacious use of limited healthcare resources.
Supporting an older adults’ cognitive health through
behavioral interventions is complex and will be influenced
by individual levels of motivation, physical and cognitive
abilities, and self-efficacy. The most effective interventions
may need to target multiple cognitive domains and influ-
ence multiple dimensions of wellness while integrating sen-
sorimotor abilities.7,8,22
Strengths of the Literature
Nonpharmacological, individual-centered behavioral inter-
ventions are viable options to address cognitive decline in
older adults. A variety of interventions are available for
providers, although more research is needed to determine
the most-effective behavioral intervention(s) for maintain-
ing or even improving cognition. Examining behavioral
interventions in the dimensions of wellness that may pro-
tect and maintain cognition benefits providers in all care
settings. Behavioral interventions may incur less risk than
pharmacological options, which have not demonstrated
significant efficacy in preventing cognitive decline.41 All of
the interventions examined in this review may be adminis-
tered in the community. The shift of care settings from
institutions to the community may reduce healthcare costs
and lead to better health outcomes.42
Strengths and Limitations of Systematic Review
The older adults included in this review were living in the
community. Their ability to live in the community demon-
strates a level of independence that is associated with a
higher level of cognitive ability than that of those who live
with assistance. The overall goal of cognitive health
science is to keep older adults living in good health and
independently in the community; examining the effects of
cognitive interventions in adults living in community set-
tings enables the examination of cognitive benefits before
the onset of significant cognitive decline.
The search strategy was limited because of the sample
inclusion criteria term “community-dwelling;” this is not a
MeSH term and does not map to the MeSH term “inde-
pendent living.” Therefore, some RCTs that included a
community-dwelling sample that was not reflected in
indexing, title, or abstract would not return in the search
results. The breadth of this review, spanning six dimen-
sions of wellness, required this search parameter. Future
research with community-dwelling older adult samples
should consider adding the term “community-dwelling” to
the title, abstract, or key words to assure that studies are
identified in database searches.
The duration of interventions ranged from 1 day to
1 year. The time between baseline and final cognitive mea-
surement may not be long enough to establish cognitive
changes. More research is needed to establish effective
doses and durations for cognitive interventions. The speci-
ficity of the inclusion criteria for this review, specifically
the exclusion of studies that did not measure at least three
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cognitive domains, generated a small number of articles to
analyze, but the aim was to include studies that provided a
multidimensional cognitive measure, as recommended pre-
viously.14
Finally, the criteria for the interventions in the six
dimensions of wellness and the variation in cognitive mea-
surement created a myriad of findings. Fifty-nine different
instruments were used to measure various cognitive
domains. The variation of cognitive measures precluded
the conduction of a metaanalysis. Methods to pool data
adjusting for measurement variation to effectively compare
outcomes of cognitive measures are underreported.43 The
variation of cognitive measures limited the ability to com-
bine valid estimates of pooled effects within interventions
representing dimensions of wellness. Future research is
needed to develop guidelines for effectively pooling data
from cognitive measures when instruments and cognitive
domains are so disparate,43 but the most feasible solution
for comparing cognitive effects is likely to be for research-
ers to include the NIH Toolbox Cognition Battery.
Wellness is holistic, and older adults want to improve
their cognition.4,44 Behavioral interventions for improving
cognition within a wellness framework strengthen individ-
ual-centered care by offering older adults evidence-based
cognitive health interventions in which they can decide if
they are able, willing, or motivated to participate.
Many studies in the current review used control
groups involving intervention for sustained attention,
which strengthens the design because researchers can
determine more effectively if results are associated with
the intervention, rather than with the additional attention/
social interaction the participant is receiving. Two-thirds
of the studies in the review were of high or moderate qual-
ity.
CONCLUSION
Behavioral wellness interventions to maintain cognition or
reduce cognitive decline in older adults have been devel-
oped but have not been researched adequately. Further
research is needed to identify effective behavioral interven-
tions within the Six Dimensions of Wellness9 and to effec-
tively establish frequency and dosage recommendations of
cognitive health interventions. A major concern is the cur-
rent use of multitudinous cognitive measures, which make
interstudy comparisons unfeasible. Researchers need to
include the NIH Toolbox Cognition Battery16 when mea-
suring cognition in wellness-based intervention studies.
This relatively simple measure will facilitate the compar-
ison and pooling of cognitive outcomes of behavioral inter-
ventions, which have the potential to positively influence
cognitive performance in late life.
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